[JP,2001-293551,A] 



[Claim(s)] 

[Claim l]A manufacturing method of a member made from an amorphous alloy 
manufacturing a member made from an amorphous alloy characterized by comprising 
the following. 

A process of teaching into a mold a part of member manufactured by a separated process. 
A part of member which has the process of casting a hardener to a part of 
circumferences of a member taught into a mold, and casting a member made from an 
amorphous alloy, and was manufactured by a separated process. 

[Claim 2]It is the method of manufacturing a member made from an amorphous alloy 
which casts a hardener of a dissolved amorphous alloy to a mold, carries out quenching 
casting, and has a hole, Since hollow pipe material which has an inside diameter equal 
to a desired hole is taught to a hole position in a mold, A manufacturing method of a 
member made from an amorphous alloy forming a hole which casts a hardener to the 
circumference of said hollow pipe material, casts a member made from an amorphous 
alloy to it, and becomes it from a centrum of said hollow pipe material into a member 
made from an amorphous alloy. 

[Claim 3]lt is the method of manufacturing a member made from an amorphous alloy 
which casts a hardener of a dissolved amorphous alloy to a mold, carries out quenching 
casting, and has a female screw hole, Since a nut which has a female screw hole equal to 
a desired female screw hole is taught to a female screw hole position in a mold, A 
manufacturing method of a member made from an amorphous alloy forming a female 
screw hole which casts a hardener to the circumference of said nut, casts a member 
made from an amorphous alloy to it, and becomes it from a female screw hole of said nut 
into a member made from an amorphous alloy. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the 
member which consists of amorphous alloys. It is related with the manufacturing 
method of the member made from an amorphous alloy which has a hole, and the 
member made from an amorphous alloy which has a female screw hole in more detail. 
[0002] 

[Description of the Prior Art] An amorphous alloy is an amorphous alloy which will get if 



the name shows, and does not take a crystal structure. 

Compared with the metallic material of the usual crystalline substance, although it is 
amorphous therefore, it excels in corrosion resistance, and there is the characteristic of 
having hardness high moreover and intensity. 

In recent years, the application covering many fields is expected or developed paying 
attention to these characteristics. 

[0003]An amorphous alloy is usually an alloy which comprises a multi element, and are 
those with an alloy which are being solidified with the atomic arrangement of the liquid 
state in which atomic arrangement was confused irregularly, and an amorphous alloy 
which does not take a crystal structure as mentioned above. 

[0004] As a method of producing such an amorphous alloy, the multi element alloy of a 
crystalline substance is dissolved, it is made a liquid state, and the method of quenching 
compulsorily at a stretch is generally taken from the liquid state in which atomic 
arrangement is confused irregularly. That is, you are making it solidify in an instant as 
the atomic arrangement currently confused irregularly was held without giving hair 
while the atomic arrangement currently irregularly confused depending on quenching 
from a liquid state shifted to regular arrangement and crystallized. 

[0005] However, if any multi element alloys are dissolved and forcible quenching is 
actually carried out at a stretch from a liquid state here, an amorphous alloy will not 
necessarily be obtained, There are some multi element alloys which grow into an 
amorphous alloy easily depending on the combination and composition ratio of an 
element of a multi element alloy, and there are some multi element alloys which cannot 
grow into an amorphous alloy easily. As an example of representation of the multi 
element alloy which grows into an amorphous alloy easily or can incidentally grow into 
an amorphous alloy, a zirconium system amorphous alloy (presentation* " zirconium 
55at%.) Aluminum 10at%, nickel 5at%, there are copper 30at%, a palladium system 
amorphous alloy (presentation: palladium 40at% and copper 10at% and nickel 10at% 
and Lynn 20at%), etc., and they are known. 

[0006]Below, a procedure is explained for the manufacturing method of the amorphous 
alloy mentioned above later on more concretely. 

[0007]First, after the first process dissolves two or more elements using a high 
frequency induction furnace or an arc melting device and mixes two or more elements 
uniformly, it is cooled and solidified and produces a hardener. A high frequency 
induction furnace or an arc melting device used here does not have a means to quench 
the dissolved sample compulsorily. Therefore, cooling here turns into late cooling of the 
cooling rate by natural heat dissipation. Therefore, in the stage of a hardener state 



produced here, it is still an alloy of the crystalline substance which shifted to 
arrangement with a regular atomic arrangement instead of an amorphous alloy. 
[0008]Although the next is a process which makes amorphous the hardener of the 
crystalline substance produced at the above-mentioned process, and is used as an 
amorphous alloy, it is explained based on a drawing. 

r00Q9l Drawmg 2 is an approximate account figure of the amorphous alloy 
manufacturing device used in order to make the hardener of a crystalline substance 
amorphous and to produce an amorphous alloy. The hardener 11 which should be 
carried out [ amorphous Hzing is paid into the syringe 12 made from silica glass. The 
inactive gas introduction port 12a is established in the upper bed part of the syringe 12, 
and the nozzle hole 12b is established in the lower tip of the syringe 12. The 
high-frequency-induction coil 13 of the high frequency induction furnace is installed in 
the peripheral part of the syringe 12. The copper molds 14 are arranged to the lower 
part of the nozzle hole 12b. And all the above-mentioned things are dedicated in the 
chamber 15. The vacuum suction port 16 and the inactive gas introduction port 17 are 
established in the chamber 15. 

[0010]Depending on the amorphous alloy manufacturing device shown in drawing 2 , the 
following work sequence performs foundry practice, and amorphous -ization of the 
hardener 11, i.e., production of an amorphous alloy, is performed. First of all, with the 
vacuum pump (not shown) connected to the vacuum suction port 16, the inside of the 
chamber 15 is exhausted and it is made a vacuum. If evacuation is ended, the inactive 
gas of a slight quantity of the grade which maintains the pressure in the chamber 15 at 
negative pressure will be introduced in the chamber 15 from the inactive gas 
introduction port 17, and the inside of the chamber 15 will be adjusted to the inert gas 
atmosphere of negative pressure. When adjustment with the pressure in the chamber 
15 and atmosphere is completed, current is sent through the high-frequency-induction 
coil 13, and the hardener 11 paid into the syringe 12 is heated, and it is made to dissolve. 
If fusion of the hardener 11 is terminated, only suitable time will introduce inactive gas 
by a pressure suitable from the inactive gas introduction port 12a, will pressurize the 
inside of the syringe 12, the dissolved hardener 11 will be made to inject from the nozzle 
hole 12b, and it will cast into the mold 14. 

[OOlllln above-mentioned work sequence, the inside of the chamber 15 is adjusted to 
the inert gas atmosphere of negative pressure in the process in which the hardener 11 is 
heat-treated in order to prevent the hardener 11 from oxidizing. 

[0012]The hardener 11 of the melting state cast into the mold 14 by above-mentioned 
work sequence, Heat is taken quickly and contact with the mold 14 quenches, and with 



the atomic arrangement held currently confused irregularly, in an instant, it solidifies 
the cavity (not shown) and the shape of isomorphism of the mold 14, and becomes an 
amorphous alloy which does not take a crystal structure. That is, the lump of the cavity 
(not shown) of the mold 14 and an isomorphism-like amorphous alloy is produced. 
[0013]The mold 14 is made into copper here, as mentioned above, but this is because 
copper is suitable for thermal conductivity being good, and taking and quenching heat 
quickly from the hardener 11 of a melting state. It is because this quenching is 
important and is required conditions, when cooling to urgency more is connected with 
solidifying an instant, with the atomic arrangement held currently confused irregularly 
and it produces an amorphous alloy. 

[0014]Although drawing 2 did not show, as a means for considering it as more rapid 
cooling, the waterway which lets cooling water pass is provided into the mold 14 the 
same with making the mold 14 into copper, and the method of water-cooling the mold 14 
is often taken. Otherwise, size of the mold 14 is enlarged and it is taken as a means by 
which enlarging calorific capacity of the mold 14 also makes a cooling rate quick. 
[0015]The amorphous alloy is produced by the method explained above. 
[00 16] And in order to manufacture the member made from an amorphous alloy which 
consists of amorphous alloys, In the manufacturing method of the amorphous alloy 
explained above, the shape of the member considered as the request at the mold 14 
provides the cavity (not shown) of the shape which reversed unevenness, and the 
method of carrying out quenching casting of the hardener 11 which carried out melting 
is taken. 

[0017]That is, grant of desired appearance shape is performed by transferring the cavity 
form of the mold 14 at the same time it considers it as an amorphous amorphous alloy 
by carrying out quenching casting of the hardener 11 of a crystalline substance as a 
manufacturing method of the member made from an amorphous alloy. 
[00 18] And when the shape of the member made from an amorphous alloy considered as 
the request has a hole, cutting by perforation cutting tools, such as a drill, is performed 
to the member which acquired outline shape by transfer of the cavity form of the mold 
14, and the hole is formed in it. 

[00 19] When the shape of the member made from an amorphous alloy considered as the 
request has a female screw hole, After performing cutting by perforation cutting tools, 
such as a drill, to the member which acquired outline shape by transfer of the cavity 
form of the mold 14 and forming a prepared hole in it, cutting by screw thread cutting 
tools, such as a tap, is performed, a female screw mountain is formed, and the female 
screw hole is formed. 



[0020]As mentioned above, in the method of manufacturing the member made from an 
amorphous alloy which has a hole or a female screw hole, When carrying out quenching 
casting of the hardener 11 and considering it as an amorphous alloy as conventional 
technology, after transfer of the cavity form of the mold 14 gives the outline shape of a 
desired member to an amorphous alloy, there is the method of forming a hole or a female 
screw hole by cutting after that. 
[0021] 

[Problem(s) to be Solved by the Invention] However, an amorphous alloy has the 
characteristic of having high hardness, compared with the metallic material of the 
usual crystalline substance, as mentioned above, as the example of representation of an 
amorphous alloy - said zirconium system amorphous alloy (presentation* " zirconium 
55at%.) carried out With copper 30at% and a palladium system amorphous alloy 
(presentation" palladium 40at% and copper 10at% and nickel 10at% and Lynn 20at%), it 
has 500 or more-Hv hardness with Vickers hardness nickel 5at% aluminum 10at%. And 
saying that this hardness is high is also a factor which cuts difficult, and an amorphous 
alloy is also a charge of an unscrapable material with difficult cutting. 
[0022]Therefore, in manufacture of the member made from an amorphous alloy which 
has a hole or a female screw hole, The method of forming a hole or a female screw hole 
by cutting, after transfer of the cavity form of the mold 14 gives the appearance shape of 
a desired member to an amorphous alloy, when carrying out quenching casting of the 
aforementioned conventional technology 11, i.e., the hardener, and considering it as an 
amorphous alloy, Although the amorphous alloy has high hardness, since it is a charge 
of an unscrapable material of a reason, it has SUBJECT that it is a method difficult for 
carrying out. 

[0023]In order to form a quality hole or a female screw hole, specifically, it has 
SUBJECT referred to as having to set up the terms and conditions in connection with 
cutting of what kind of tool should be used, into how much cutting speed should be made, 
or what kind of cutting fluid to use the optimal. 

[0024]About the cutting fluid which carries out the duty which cools the temperature 
increase by plastic working produced in a processing point, especially prudent 
conditioning is required, and it is difficult at the same time it gives the cut part of the 
member made from an amorphous alloy, and the tip part of a cutting tool during cutting 
and gives lubricity at a processing point. Although the atomic arrangement of an 
amorphous alloy is irregular and the reason is an amorphous alloy which has not taken 
the crystal structure, it is because an atomic arrangement will be regularly located in a 
line and it will change to the alloy of a crystalline substance, if a certain temperature is 



reached depending on heating. 

[0025]The temperature which causes the change in the crystalline substance state from 
this amorphous state is called recrystallizing temperature, incidentally - as the 
example of representation of an amorphous alloy - said zirconium system amorphous 
alloy (presentation " - zirconium 55at%.) carried out Aluminum 10at%, nickel 5at%, the 
recrystallizing temperature in copper 30at% is about 360 **, and the recrystallizing 
temperature in a palladium system amorphous alloy (presentation* palladium 40at% 
and copper 10at% and nickel 10at% and Lynn 20at%) is about 470 **. 
[0026]Therefore, in cutting of an amorphous alloy, prudent conditioning is needed about 
the cutting fluid which cools a processing point. Temporarily, when cooling of the 
processing point by cutting fluid is insufficient during cutting of an amorphous alloy 
member, If the accumulation of temperature increase by plastic working arises in an 
amorphous alloy member and the temperature reaches recrystallizing temperature, 
there is a problem that the amorphous alloy member which should be amorphous will 
turn into an alloy member of a crystalline substance. 

[0027]About the conditioning about a cutting tool, to the amorphous alloy which has the 
above-mentioned high altitude which was carried out, if a tool hard enough more than it 
is not chosen, it learns, and there is also ************. Even if it chooses a tool with 
sufficient hardness, when an amorphous alloy with high hardness will be cut, wear of a 
tool tip advances violently and the problem that it is remarkable and short also has a 
tool life. 

[0028]therefore, this invention is made in view of this problem, and comes out. In the 
manufacturing method of the member made from an amorphous alloy which has a 
female screw hole, even if the purpose forms neither a hole nor a female screw hole by 
cutting, there is in providing the manufacturing method of the member made from an 
amorphous alloy which can form a hole or a female screw hole. 

[0029] 

[Means for Solving the ProblemlTo achieve the above objects, a means of a statement is 
adopted as the following in a manufacturing method of a member made from an 
amorphous alloy of this invention. 

[0030]The invention according to claim 1 inserts into a mold at least a part of member 
manufactured by other processes among this inventions, casting a hardener to a part of 
circumferences inserted into said mold ~ _ said — others — amorphous alloy parts 
obtained by casting a member manufactured by a process and said hardener are formed 
in a member of one 



[003l]It is the method of manufacturing a member made from an amorphous alloy 
which the invention according to claim 2 casts a hardener of a dissolved amorphous 
alloy to a mold, carries out quenching casting among this inventions, and has a hole, 
Since hollow pipe material which has an inside diameter equal to a desired hole is 
taught to a hole position in a mold, a hole which casts a hardener to the circumference of 
said hollow pipe material, casts a member made from an amorphous alloy to it, and 
becomes it from a centrum of said hollow pipe material is formed into a member made 
from an amorphous alloy. 

[0032] It is the method of manufacturing a member made from an amorphous alloy 
which the invention according to claim 3 casts a hardener of a dissolved amorphous 
alloy to a mold, carries out quenching casting among this inventions, and has a female 
screw hole, Since a nut which has a desired female screw hole and an equal female 
screw hole is taught to a female screw hole position in a mold, a female screw hole which 
casts a hardener to the circumference of said nut, casts a member made from an 
amorphous alloy to it, and becomes it from a female screw hole of said nut is formed into 
a member made from an amorphous alloy. 
[0033] 

[Embodiment of the Invention]Hereafter, the example of an embodiment of the 
invention is described based on a drawing. 

f0034l Drawing 3 is an explanatory view including the important section sectional view 
showing the example of the member made from an amorphous alloy which has a hole 
manufactured or a female screw hole with the manufacturing method of the member 
made from an amorphous alloy by this invention. 

[003 5] Drawing 3 (a) and drawing 3 (b) are the examples of the member made from an 
amorphous alloy which has a hole. Drawing 3 (a) is the member 18 made from an 
amorphous alloy which has the through hole 18a, and drawing 3 (b) is the member 18 
made from an amorphous alloy which has the sac hole 18b. 

f 00361 Drawing 3 (c) and drawing 3 (d) are the examples of the member made from an 
amorphous alloy which has a female screw hole. Drawing 3 (c) is the member 18 made 
from an amorphous alloy which has the penetration female screw hole 18c, and drawing 
3_(d) is the member 18 made from an amorphous alloy which has 18 d of bag female 
screw holes. 

[0037] (The first example) The method of manufacturing the member 18 made from an 
amorphous alloy which has first the through hole 18a shown in drawing 3 (a) with the 
manufacturing method of the member made from an amorphous alloy of this invention 
as the first example here is explained below. 



[0038]In order to manufacture the member 18 made from an amorphous alloy which has 
the through hole 18a shown in drawing 3 (a) with the manufacturing method of the 
member made from an amorphous alloy of this invention, After teaching and putting 
the hollow pipe material which has an inside diameter equal to a desired hole on the 
hole position in a mold, are a translation which forms the hole which casts a hardener to 
the circumference of said hollow pipe material, casts the member 18 made from an 
amorphous alloy to it, and becomes it from the centrum of said hollow pipe material into 
the member 18 made from an amorphous alloy, but. How to teach and put the hollow 
pipe material which has an inside diameter equal to a desired hole on the hole position 
in a mold beforehand which casts a hardener is explained based on drawing 1 . 
f 00391 Drawing 1 is a decomposition explanatory view of the mold 14 in which the state 
where the hollow pipe material 19a which has an inside diameter equal to a desired hole 
was taught to the hole position in the mold 14 in the manufacturing method of the 
member made from an amorphous alloy of this invention is shown, It is the first 
example in the case of manufacturing the member made from an amorphous alloy 
which has the through hole shown in drawing 3 (a). 

[0040]The mold 14 consists of copper parts of two bodies of the cavity block 14a and the 
cavity block 14b, and is made into the structure [ halving is possible and ] which can 
take out easily the member made from an amorphous alloy (not shown) cast depending 
on halving after foundry practice. Provide, and have established the female screw hole 
20a in one cavity block 14a, and there is the bolthole 20b in another cavity block 14b, 
and depending on attachment and detachment of the bolt 20. It is possible to assemble 
the cavity block 14a and the cavity block 14b to the mold 14 of one, or to halve and 
decompose. 

[0041] It is because thermal conductivity of copper is good and it is suitable for taking 
and quenching heat quickly from the hardener 11 of a melting state to make into copper 
here the cavity blocks 14a and 14b which constitute the mold 14. It is because it is 
important and conditions to be quenched [ this ] when cooling to urgency more is 
connected with solidifying an instant, with the atomic arrangement held currently 
confused irregularly and it produces an amorphous alloy. Although it was omitting and 
not being illustrated in drawing 1. the waterway which keeps pouring cooling water is 
also provided in the cavity blocks 14a and 14b as a means for considering it as more 
rapid cooling. 

[0042]The crevice 21 of the shape which halved the appearance shape of the desired 
member made from an amorphous alloy to each, and made it reverse unevenness, i.e., a 
cavity, is established in the cavity block 14a and the cavity block 14b. Drawing 1 shows 



the example about the case where the outline shape shown in drawing 3 (a) 
manufactures the member made from an amorphous alloy of a rectangular 
parallelepiped. Therefore, the cavity 21 in drawing 1 is made into the shape which 
halved the rectangular parallelepiped which is the appearance shape of the member 
made from an amorphous alloy shown in drawing 3 (a), and reversed unevenness. 
[0043]The Yuguchi slot 22a and the Yuguchi slot 22b are established in the cavity block 
14a and the cavity block 14b by the pair at each. In the state where the cavity block 14a 
and the cavity block 14b were assembled by the mold 14 of one, when the Yuguchi slot 
22a and the Yuguchi slot 22b counter, the sprue hole 22 which is open for free passage 
from the exterior of the mold 14 to the cavity 21 is formed. From this sprue hole 22, the 
dissolved hardener 11 will be injected and cast into the cavity 21 of the mold 14 with the 
amorphous alloy manufacturing device shown in drawing 2 . and the member made from 
an amorphous alloy will be manufactured. 

[0044]The degassing slot 23a and the degassing slot 23b are established in the cavity 
block 14a and the cavity block 14b by the pair at each. In the state where the cavity 
block 14a and the cavity block 14b were assembled by the mold 14 of one, when the 
degassing slot 23a and the degassing slot 23b counter, the vent hole 23 which is open for 
free passage from the inside of the cavity 21 to the exterior of the mold 14 is formed. The 
purpose of establishing the vent hole 23 in the mold 14 is to prevent generating of a 
casting defect. When the vent hole 23 was established in the mold 14 and the dissolved 
hardener 11 is cast into the cavity 21, the gas which is stagnating in the cavity 21 can 
pass through the vent hole 23, and it can slip out smoothly out of the cavity 21. Then, 
the inflow of the hardener 11 into the cavity 21 also becomes smooth, and the inside of 
the cavity 21 fully comes to be filled with the hardener 11. As a result, generating of a 
casting defect is prevented. 

[0045]With the amorphous alloy manufacturing device of composition of having been 
shown in the mold 14 which has the above-mentioned composition explained so far 
above at drawing 2 . If the dissolved hardener 11 is injected and cast, the member made 
from an amorphous alloy of a rectangular parallelepiped will be cast for the appearance 
shape which reversed and transferred the uneven shape of the cavity 21. 
[0046]However, since this first example is an example in the case of manufacturing the 
member made from an amorphous alloy which has the through hole 18a shown in 
drawing 3 (a). The composition of the mold 14 did not stop at above-mentioned 
composition, but has taught the hollow pipe material 19a which has an inside diameter 
still more nearly equal to the hole of the request to the hole position in the mold 14 to it. 
[0047]The hollow pipe material 19a is taught to the hole position in the mold 14 as 



follows. 

[0048]The hollow pipe material 19a which, first of all, has an inside diameter equal to 
the through hole 18a is prepared, and length is cut equally to the length of the through 
hole 18a. The round bar 24 which has a centrum of the hollow pipe material 19a and an 
outer diameter which fits in is prepared. Let the length of the round bar 24 be a long 
thing more moderately than the length of the hollow pipe material 19a made equal to 
the length of the through hole 18a. 

[0049]Then, the round bar 24 is inserted in the centrum of the hollow pipe material 19a 
prepared above. Equivalent length changes the ends 24a and 24b of the round bar 24 
into the state where it projected from the both ends of the hollow pipe material 19a, at 
this time. 

[0050]the ends 24a and 24b of the round bar 24 which attached the hollow pipe material 
19a outside if it continued each is inserted in the semicircular grooves 25a and 25b 
provided in the cavity block 14a. That is, on the cavity 21, as the round bar 24 which 
attached the hollow pipe material 19a outside will be in the state of a both-ends 
supporting beam, it sets. At this time, the half of an outside diameter direction is 
changed into the state where it was made to insert into the cavity 21, and the hollow 
pipe material 19a currently attached outside the round bar 24 sets it. 
[005l]Here, the semicircular grooves 25a and 25b provided in the cavity block 14a are 
slots where sectional shape is carrying out semicircular shapes. And the radius of the 
semicircular grooves 25a and 25b is slightly enlarged rather than the radius of the 
round bar 24 so that an insert lump of the round bar 24 may be possible. As the 
semicircular grooves 25a and 25b become the semicircular grooves 25a and 25b by the 
side of the cavity block 14a, and a pair, they are provided also in another cavity block 
14b side. 

[0052]Therefore, if the cavity blocks 14a and 14b are assembled to the mold 14 of one 
where the round bar 24 outside which the hollow pipe material 19a was made to attach 
as mentioned above is set, The ends 24a and 24b of the round bar 24 will be put and 
held by the semicircular grooves 25a and 25b provided in the cavity blocks 14a and 14b 
by the pair. 

[0053]In the state where the mold 14 was assembled as mentioned above, the hollow 
pipe material 19a is in the state attached outside the round bar 24, and is interpolated 
in the cavity 21 of the mold 14. That is, the hollow pipe material 19a is taught into the 
mold 14. 

[0054]In the manufacturing method of the member made from an amorphous alloy of 
this invention, the hole which consists of a centrum of the hollow pipe material 19a is 



formed into the member made from an amorphous alloy. That is, the hole using the 
centrum of the hollow pipe material 19a is formed into the member made from an 
amorphous alloy. Therefore, in teaching the hollow pipe material 19a into the mold 14, 
the hollow pipe material 19a must be taught to the appropriate position in the cavity 21 
of the mold 14. An appropriate position is a hole position in the cavity 21 equivalent to 
the hole position of the member made from an amorphous alloy which manufactures. 
[0055]Therefore, about the semicircular grooves 25a and 25b which determine the 
position of the hollow pipe material 19a within the cavity 21, it is suitably decided on 
the cavity block 14a and 14b that it will be a position which can teach the hollow pipe 
material 19a to an above appropriate position. 

[0056]With the amorphous alloy manufacturing device of composition of having been 
shown in drawing 2 to the mold 14 which taught and assembled the hollow pipe 
material 19a which has an inside diameter equal to a desired hole in the position which 
carries out like the above explanation and is equivalent to the hole position in the cavity 
21. If the dissolved hardener 11 is injected and cast, as the hollow pipe material 19a 
taught in the cavity 21 is wrapped in, the hardener 11 will flow into the circumference of 
the hollow pipe material 19a, and the member made from an amorphous alloy will be 
cast. 

[0057]Incidentally the hardener 11 used for this example is a zirconium system 
crystalline alloy which consists of copper 30at% of presentation nickel 5at% aluminum 
10at% zirconium 55at%, and the amorphous alloy obtained after casting is a zirconium 
system amorphous alloy of the presentation. However, as long as it is an alloy of the 
presentation which can grow into an amorphous alloy not only the zirconium system 
crystalline alloy of a presentation used for this example about the hardener 11 but after 
casting, you may be an alloy of other presentations. 

[0058]The hollow pipe material 19a in this example is hollow pipe material made from 
commercial stainless steel. 

[0059]The peripheral side face of the hollow pipe material 19a in this example is made 
into the mere smooth cylinder side, however, the periphery side ** of the hollow pipe 
material 19a - it is not necessarily limited to a mere smooth cylinder side. For example, 
a slot may be established in the cylinder side of the hollow pipe material 19a, or surface 
roughness may be damaged, and uneven shape may be given to the surface. In this case, 
when the amorphous alloy formed in the crevice of the uneven shape given to the 
cylindrical surface of the hollow pipe material 19a by casting of the hardener 11 enters, 
An anchor effect is demonstrated and the bonding strength of the joined part of the 
hollow pipe material 19a and amorphous alloy parts can be raised. 



[0060]In this example, the amorphous alloy manufacturing device used in order to cast 
the hardener 11 to the mold 14 is an amorphous metal manufacturing device by Nissin 
Research Institute, Inc. (form: NEV-A1 type), and the devices are the amorphous alloy 
manufacturing device shown in drawing 2 . and a device which has the same 
composition. 

[006l]Foundry practice by the device is performed according to the following procedures. 
First of all, evacuation of the inside of the chamber 15 is carried out with the vacuum 
pump (not shown in drawing 2) connected to the vacuum suction port 16. Next, few 
quantity of argon gas is introduced in the chamber 15 from the inactive gas introduction 
port 17, and the inside of the chamber 15 is adjusted to the inert gas atmosphere of 
negative pressure to such an extent that the inside of the chamber 15 maintains at 
negative pressure. Next, current is sent through the high-frequency-induction coil 13, 
and it heats and dissolves by 1000 ** more than the melting point, the hardener 11, i.e., 
the zirconium system crystalline alloy of the above-mentioned presentation, which have 
been paid into the syringe 12. If the hardener 11 dissolves uniformly on the whole, the 
current supply source to the high-frequency-induction coil 13 will be suspended, and 
heating of the hardener 11 will be suspended. Then, it waits for several seconds until 
the temperature of the dissolved hardener 11 falls at 900 ** in the state as it is. And at 
the moment of becoming 900 **, the temperature of the hardener 11 of a melting state 
introduces argon gas by a 0.6 KgfXs)/square centimeter pressure from the inactive gas 
introduction port 12a, and pressurizes the inside of the syringe 12, The dissolved 
hardener 11 is made to inject from the nozzle hole 12b, and it casts into the mold 14. 
Here, a noncontact radiation thermometer is used over the inspection hole (not shown 
in drawing 2) provided in the chamber 15 so that the heating melting state of the 
hardener 11 can check the temperature of the hardener 11 visually as a detecting 
method, and the temperature survey of the hardener 11 is carried out. 
[0062]After casting the hardener 11, the casting, i.e., the cast member made from an 
amorphous alloy, can be taken out from the mold 14 by removing the bolt 20 and 
disassembling the mold 14. Here, the member made from an amorphous alloy just taken 
out from the mold 14 is shown in drawing 4 . As shown in drawing 4 , the member 18 
made from an amorphous alloy just taken out from the mold 14 is in the state where the 
hollow pipe material 19a which has an inside diameter equal to a desired hole in a 
desired hole position, and the round bar 24 in the state where it was inserted in the 
centrum of the hollow pipe material 19a are included. 

[0063]Then, about the round bar 24 inserted in the hollow pipe material 19a, it samples 
and removes from the hollow pipe material 19a. Then, the member only made from an 



amorphous alloy which included the hollow pipe material 19a which has an inside 
diameter equal to a desired hole in a desired position is obtained. That is, the member 
18 made from an amorphous alloy in which the through hole 18a of the desired inner 
diameter which becomes a desired position from the centrum of the hollow pipe material 
19a was formed is obtained. 

[0064]The shape of the result which the appearance shape of the member 18 made from 
an amorphous alloy reversed the uneven shape of the cavity 21, and was transferred is 
obtained. However, as shown also in drawing 4 , when it takes out from the mold 14, the 
formed unnecessary part 26 is attached by the portion of the sprue hole 22 of the mold 
14, and the portion of the vent hole 23. Therefore, it cannot be overemphasized that it 
cuts off and removes in a post process about this unnecessary part 26. As mentioned 
above, the amorphous alloy has high hardness and is material with difficult cutting. 
Therefore, as a method of cutting off and removing the unnecessary part 26 in a post 
process, cutting-down processing by the thin edge emery wheel stone of the diamond 
abrasive grain which has the high hardness more than an amorphous alloy is effective. 
In cutting down processing by this diamond abrasive grain thin edge emery wheel stone, 
it cannot be overemphasized that the neighborhood of a processing section carries out 
temperature up by recrystallizing temperature depending on the accumulation of 
temperature increase by plastic working, and sufficient attention is paid so that an 
amorphous alloy may not crystallize. Wet cutting-down processing is performed cooling 
near the processing section fully covering grinding fluid. 

[0065]Thus, in this first example, the member 18 made from an amorphous alloy which 
has the through hole 18a shown in drawing 3 (a) is manufactured. 

[0066]In the first example mentioned above, the length of the hollow pipe material 19a 
may be made longer than the length of the through hole 18a, although it was made 
beforehand equal to the length of the through hole 18a. In that case, the same with 
cutting off the unnecessary part 26 by a post process, the hollow pipe material 19a will 
also be cut off and step can be kept with the desired length. 

[0067](The second example) The method of manufacturing the member 18 made from 
an amorphous alloy which has next the penetration female screw hole 18c shown in 
drawing 3 (c) with the manufacturing method of the member made from an amorphous 
alloy of this invention as the second example is explained below. The member 18 made 
from an amorphous alloy which has the penetration female screw hole 18c shown in 
drawing 3 (c) can be manufactured by the same method as the first example mentioned 
above. Since the nut 19c which has a female screw hole equal to the desired penetration 
female screw hole 18c is taught to the female screw hole position in the mold 14, if a 



hardener is cast around the nut 19c and the member 18 made from an amorphous alloy 
is cast, The member 18 made from an amorphous alloy which has the penetration 
female screw hole 18c shown in drawing 3 (c) can be manufactured- That is, if it 
transposes to the nut 19c which has a female screw hole equal to the penetration female 
screw hole 18c of a request of the hollow pipe material 19a in drawing 1 . the member 18 
made from an amorphous alloy which has the penetration female screw hole 18c shown 
in drawing 3 (c) can be manufactured. Incidentally, the nut made from stainless steel is 
used for the nut 19c in this example. 

[0068] (The third example) The method of manufacturing the member 18 made from an 
amorphous alloy which has next the sac hole 18b shown in drawing 3 (b) with the 
manufacturing method of the member made from an amorphous alloy of this invention 
as the third example is explained below. The member 18 made from an amorphous alloy 
which has the sac hole 18b shown in drawing 3 (b) can also be manufactured by the 
same method as the first example mentioned above. Since the saccate pipe material 19b 
which has a hole of an inside diameter equal to the desired sac hole 18b and the depth is 
taught to the sac hole position in the mold 14, if a hardener is cast around the saccate 
pipe material 19b and the member 18 made from an amorphous alloy is cast, The 
member 18 made from an amorphous alloy which has the sac hole 18b shown in 
drawing 3 (b) can be manufactured. That is, if it transposes to the saccate pipe material 
19b which has a hole of an inside diameter equal to the sac hole 18b of a request of the 
hollow pipe material 19a, and the depth in drawing 1. the member 18 made from an 
amorphous alloy which has the sac hole 18b shown in drawing 3 (b) can be 
manufactured. 

[0069]In the first example, as shown in drawing 1 . the hollow pipe material 19a is set to 
the state of a botlrends supporting beam on the cavity 21. However, the thing called the 
saccate pipe material 19b in this third example is the hollow pipe material of the shape 
which closed one hollow opening part among the hollow opening parts in the both ends 
of the hollow pipe material 19a in the first example. Therefore, in this third example, 
when preparing the saccate pipe material 19b into the mold 14, the saccate pipe 
material 19b will be set to the state of a cantilever on the cavity 21. Incidentally, the 
saccate pipe material made from stainless steel is used for the saccate pipe material 19b 
in this example. 

[0070] (The fourth example) The method of manufacturing the member 18 made from an 
amorphous alloy which has next 18 d of bag female screw holes shown in drawing 3 (d) 
with the manufacturing method of the member made from an amorphous alloy of this 
invention as the fourth example is explained below. The member 18 made from an 



amorphous alloy which has 18 d of bag female screw holes shown in drawing 3 (d) can 
also be manufactured by the same method as the first example mentioned above. Since 
the saccate nut 19d which has a female screw mountain equal to 18 d of desired bag 
female screw holes and a female screw hole of the depth is taught to the sac hole 
position in the mold 14, If a hardener is cast to the saccate nut [ 19d ] circumference and 
the member 18 made from an amorphous alloy is cast, the member 18 made from an 
amorphous alloy which has 18 d of bag female screw holes shown in drawing 3 (d) can be 
manufactured. That is, if it transposes to the saccate nut 19d which has the female 
screw mountain equal to 18 d of bag female screw holes of a request of the hollow pipe 
material 19a and the female screw hole of the depth in drawing 1 , the member 18 made 
from an amorphous alloy which has 18 d of bag female screw holes shown in drawing 3 
(d) can be manufactured. 

[007l]In this fourth example, when teaching the saccate nut 19d into the mold 14, the 
saccate nut 19d will be set to the state of a cantilever on the cavity 21 like the third 
example. 

[0072]IncidentaUy, the saccate nut made from stainless steel is used for the saccate nut 
19d in this example. 

[0073]In the above, the member made from an amorphous alloy which has even here the 
hole shown in drawing 3 or a female screw hole has explained that it can manufacture 
with the manufacturing method of the member made from an amorphous alloy by this 
invention. 

[0074]What can be manufactured is not necessarily limited to the member made from 
an amorphous alloy of a rectangular parallelepiped with simple appearance shape 
shown in drawing 3 b v the manufacturing method of the (fifth example), however the 
member made from an amorphous alloy by this invention. Manufacture of the member 
made from an amorphous alloy which carried out all complicated appearance shape is 
also possible. 

[0075]So, below, it is a member made from an amorphous alloy which can be 
manufactured with the manufacturing method of the member made from an amorphous 
alloy by this invention, and two examples with appearance shape more complicated 
than the example moreover shown in drawing 3 are shown as the fifth example. 
[Q076] Drawing 5 is an explanatory view showing the exterior member for wrist watches 
manufactured with the manufacturing method of the member made from an amorphous 
alloy by this invention. Drawing 5 (a) is the wristwatch case 27 made from an 
amorphous alloy which comprises an amorphous alloy, and drawing 5 (b) is the 
wristwatch bracelet piece 28 made from an amorphous alloy which comprises an 



amorphous alloy. 

[0077]In the wristwatch case 27 made from an amorphous alloy shown in drawing 5 (a), 
the crown hole 29 for letting a crown axis (not shown) pass and the band mounting hole 
30 for attaching a band (not shown) are formed by the hollow pipe material 19a made 
from stainless steel. The female screw hole 31 for rear lids for attaching a rear lid (not 
shown) is formed with the nut 19c made from stainless steel. 

[0078] In the wristwatch bracelet piece 28 made from an amorphous alloy shown in 
drawing 5 (b). When connecting two or more wristwatch bracelet pieces 28 made from 
an amorphous alloy and assembling as a wristwatch bracelet, the pin hole 32 for letting 
a pin (not shown) pass is formed by the hollow pipe material 19a made from stainless 
steel. 

[0079] (The sixth example) In the second, third, fourth, and fifth example, for a start 
which was explained so far above. Since the member made from stainless steel 
manufactured by other processes is taught into the mold, the example which forms in 
the member of one the amorphous alloy parts obtained by casting said member and said 
hardener depending on casting a hardener to the circumference of said member has 
been described. However, the member manufactured by other processes taught into the 
mold with the manufacturing method of the member made from an amorphous alloy by 
this invention is not necessarily limited only to the product made from stainless steel. 
As long as it is the construction material which can bear the casting temperature of a 
hardener as construction material of the member manufactured by other processes 
taught into the mold, metal other than stainless steel may be sufficient, and ceramics 
etc. may be used. If the member eventually manufactured depending on the case is 
expected uniform composition, it will not matter at all even if it is an amorphous alloy 
obtained by casting the crystalline alloy of the same presentation as the hardener to 
cast, or a hardener. 

[0080]Then, the case where the members manufactured next by other processes taught 
into the mold are other construction material other than stainless steel is shown as the 
sixth example. 

[008l]In the manufacturing method of the member made from an amorphous alloy by 
this invention, drawing 6 i s an explanatory view showing the sixth example in case the 
members manufactured by other processes taught into the mold are other construction 
material other than stainless steel. 

[0082]In the manufacturing method of the member made from an amorphous alloy 
specifically according [ drawing 6 (a) ] to this invention, Since the hollow pipe material 
19a made from the alloy for bearings manufactured by other processes is taught into the 



mold, it is the product axis-of-rotation receptacle member 33 made from an amorphous 
alloy manufactured by casting a hardener around the hollow pipe material 19a made 
from the alloy for bearings. Although the product axis-of-rotation receptacle member 33 
made from an amorphous alloy shown in drawing 6 (a) is a member holding the axis of 
rotation 34 which rotates in the direction of arrow A, it forms the fitting hole 35 with the 
axis of rotation 34 by the hollow pipe material 19a made from the alloy for bearings. 
[0083]In the manufacturing method of the member made from an amorphous alloy 
according [ drawing 6 (b) ] to this invention, Since the block 36 with a slot made from 
the alloy for bearings manufactured by other processes is taught into the mold, it is the 
slide member 38 made from an amorphous alloy manufactured by casting a hardener to 
the circumference except the slot 37 of the block 36 with a slot. Although the slide 
member 38 made from an amorphous alloy shown in drawing 6 (b) is a member which 
slides on the track rail 39 top in the direction of arrow B, it forms the contact surface 40 
with the track rail 39 with the block 36 with a slot made from the alloy for bearings. 
[0084] 

[Effect of the InventionjThe manufacturing method of the member made from an 
amorphous alloy in this invention like [ it is ****** and ] by the above explanation, 
Depending on casting a hardener to a part of circumferences of said member which 
inserted into the mold at least a part of member manufactured by other processes, and 
was inserted into said mold. The amorphous alloy parts obtained by casting the member 
manufactured by the process besides the above and said hardener are formed in the 
member of one. 

[0085]The manufacturing method of the member made from an amorphous alloy in this 
invention, Since the hollow pipe material which has an inside diameter equal to a 
desired hole is taught to the hole position in a mold in the method of manufacturing the 
member made from an amorphous alloy which has a hole, A hardener is cast around 
said hollow pipe material, the member made from an amorphous alloy is cast, and the 
hole which consists of a centrum of said hollow pipe material is formed into the member 
made from an amorphous alloy. 

[0086] Or the manufacturing method of the member made from an amorphous alloy in 
this invention, In the method of manufacturing the member made from an amorphous 
alloy which has a female screw hole, Since the nut which has a desired female screw 
hole and an equal female screw hole is taught to the female screw hole position in a 
mold, a hardener is cast around said nut, the member made from an amorphous alloy is 
cast, and the female screw hole which consists of a female screw hole of said nut is 
formed into the member made from an amorphous alloy. 



[0087]Therefore, according to the manufacturing method of the member made from an 
amorphous alloy in this invention. In the manufacturing method of the member made 
from an amorphous alloy which has a hole or a female screw hole, even if it forms 
neither a hole nor a female screw hole by cutting, the manufacturing method of the 
member made from an amorphous alloy which can form a hole or a female screw hole 
can be provided. 

[0088]As a result, although it is amorphous therefore, it excels in corrosion resistance, 
and in the member made from an amorphous alloy which has hardness high moreover 
and high intensity, the member which has a hole or a female screw hole can be provided. 
It excels in corrosion resistance, it is hard to get damaged as an example, and the 
wristwatch case made from an amorphous alloy shown in the fifth strong example, the 
wristwatch bracelet made from an amorphous alloy, etc. can be provided. 
[0089]The manufacturing method of the member having the outstanding characteristic 
which the member manufactured by other processes has, and the outstanding 
characteristic which an amorphous alloy has can be provided. 

[0090]As a result, the new member having the outstanding characteristic which the 
member manufactured by other processes has, and the outstanding characteristic which 
an amorphous alloy has can be provided. It excels in corrosion resistance, it is hard to 
get damaged as an example, and the product axis-of-rotation receptacle member made 
from an amorphous alloy shown in the sixth strong example, the slide member made 
from an amorphous alloy, etc. can be provided. 
[Brief Description of the Drawings] 

fDrawing ll ln the manufacturing method of the member made from an amorphous alloy 
by this invention, it is a decomposition explanatory view of the mold in which the state 
where the hollow pipe material which has an inside diameter equal to a desired hole 
was taught to the hole position in a mold is shown. 

fDrawing 2l lt is an approximate account figure of the amorphous alloy manufacturing 
device used in order to make the hardener of a crystalline substance amorphous and to 
produce an amorphous alloy. 

[Drawing 3l lt is an explanatory view including the important section sectional view 
showing the example of the member made from an amorphous alloy which has a hole 
manufactured or a female screw hole with the manufacturing method of the member 
made from an amorphous alloy by this invention. 

[Drawing 4] In the example of the manufacturing method of the member made from an 
amorphous alloy by this invention, it is an explanatory view showing the member made 
from an amorphous alloy just taken out from the mold. 



(Drawing 5] It is an explanatory view showing the exterior member for the product wrist 
watches made from an amorphous alloy manufactured with the manufacturing method 
of the member made from an amorphous alloy by this invention. 

[Drawing 6l lt is an explanatory view showing the product axis ofrotation receptacle 
member made from an amorphous alloy and the slide member made from an amorphous 
alloy which were manufactured with the manufacturing method of the member made 
from an amorphous alloy by this invention. 
[Description of Notations] 
11 Hardener gold 
14 Mold 

18 The member made from an amorphous alloy 
18a Through hole 
18b Sac hole 

18c Penetration female screw hole 

18 d Bag female screw hole 
19a Hollow pipe material 
19b Saccate pipe material 
19c Nut 

19 d Saccate nut 
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[0 0 3 6] 03 (c) £03 (d) irli, tt^^Sr 
W-r5T^/U7 7^^K^*tW^te^JX*)-5. 0 3 

(c) JiKiifif^v 5 ^! 8 c i-tt57t/l-77^^ 
BSttl8t*»ot. 0 3 (d) tt«lt*^18d* 
#1".57*/l'7:r*3-&SiSWl 8Xfc-5„ 

[0037] *-f . r r xiisiac 

8-<D|0S«J: LX, «iro7^7 7^^1W 
W©ig*)felCj:t), 0 3 (a) iCTKLfcRilftl 8 a£ 
W-f-ST^/t^x^&KSWi 8 

[0 0 3 8 J #SPJro7^7x*#&K^#?>S!iig;£ 
fel^ioX. 03 (a) tC^LfcRilftl 8 a Sr^l"* 

T*^7r^^SSBttl 8£©g1-5iai. ns<p<£> 

Srtt^X'T*/l'7r^^Si95ttl 8SrttitUX. it 
SSPftl 8^tcffM-f5IRX&5^. S^^ftiitf* 

#1-•54 3 S^^'7«•^ttJi^xa<*fe^-ov^xl±, 0 
1 zmmmi-Zo 

[0 0 3 9] 0 1 14. X-mWOT^fry T 
(0|Sit^lc*>v^x. ill 4 4>l-*5it57vfi:gtc@fM 
(OTXi^L^rtS^W-rSf^V^ttl 9 a ?rtfc^A/ 

tivtmz^-rmgii 4<oftMWLmmxh'ox, 03 
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[0 0 4 0] mm 1 4 14, ^ttff^/D'^Hai: 

tft<^) *sat«ioaii-wfciSBrtg<c«igKLTv^ 

5„ -Jo + tt'T-fyD 1 4 a o 
aiiRJtTfco-C. t> tfT^ya y? 1 4 

b ICI±*/U- 0 b^ij-fcf? , #jl> h 2 0 <7)*B5tlc 10 
4.0TI4. ^f^tf-f/n^Hai^tlff^/n 
•y 9 I Abb Z-#<Dmm 1 4 dll^Tfe 9 . 
L T 5 r. t i< pTfiglw ft o T 5 „ 

[0041] ft*s, HSi 4£«fi)cl-5=>rYfcr 

14, lliSSfiSttiiftST-fcot^ iMHfttt«>«#fti 
1 A^«-iS(-Sft$r*o T W ic® LTV > 5 rt> k t? 

LTtJDH^Lft^ofc^, ±U^ft^at1-5^>K> 
fgtLT, ^Cf-f^o 1 4 a t 1 4 b tlCfi 

[0 0 4 2] JfttT^D ? n4ai^tt'r-f/ 
D^14b fcfCI4, -etl-t'tVtC, ffiW.<»T*Jl>7TX 

IfcroOflSlk f/i^^ttr^ 2 lasgHtTfcS. 121 
T-f4, HI 3 (a) (C^Ufc^tt^jg;^<oT^/W7T 
*^&»ffiWfc»£1-6»£fcov*T©l*l6W«:*LT 30 
^•5. LfciJioT, UllctJItS^r-yfx^ 2 lit, m 
3 (a) »c*LfcT*/u7r^^AKW«ro*MB»*T 
*>5ie*»&i:»«LT|HICi«:K«$*fcJ»tttL"CV^ 

[0 0 4 3] ^ff^^Dj/^Hai^f 
T-f/o y* 1 4 b £|Cf4, -etl-emc, lP|2 2a 

y^Hat^tff-fyny^Hbi fcomWl 
1 4iCa*SCTe>*lfc*tttlC*iV^-Ctt. j§P?t2 2 a £ 
j»D?£2 2 b £#*N6]-f ■SCirlCfcoT. «M 1 4 40 
gB^'b + ^b'TV 2 l-iail1--5^P^2 2jW8*3 
Z<DmaK2 2*»f>(4. l2i;iLfc7*/l'7 7 
^^■^S^JUcio-C, Btft? 1 

1 4 0*-rf7^ 2 1 rt~l«#tL-Cili2 : A/-C\ T*fr7 

[0 0 4 4] £(blC, if-ttf^T'Dy^Mat+t 
t*f^7'o>^14bi:i:H -tft-^tU;:, 

2 3 a ,!:#*8E#$2 3 b ird\ itT'^ttTfcSo *r 
t'-r -f/o y * 1 4 a t tff-f^o y ? 1 4bi^ 
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#f»2 3 a ttf*&Zm2 3 b irlCjzo 
T, *-v tfr-< 2 l^>f)»il 4W^gi5^tiIiii-5 
^f^fet^2 3^ffM$tl6o HSU 4 ft 2 

3£RltSlff)l4. llit^fiS<73%4^l»it-t-5ri:lc$> 
•5„ »il 4IC#Xg£ft2 3£^ltT*i< 

1 1 + f r W 2 1 rt^ftiAA/it'iSlC. * 
tt'r^ 2 1 F fc l^fggL-r^5#^i»^^ggr5v:2 3$: 
il^ftttT*-*- t'-f-r 2 i rt^"b^A- Xiraitffii"^ 

rt(4»3-&i lX-ftft^ffitzZtiZ 

[0 0 4 5] W±r rST'lciaWLTf fc-t&WtHfiSS: 
^-f-SllSU 4IC, ia2|C^Ufc«^roT^7 7^^" 
&f£8agfilCfci?, 1 l«r*»L-C«F 

[0 0 4 6] LA»U rro^-<DHJ60<Jli. HI 3 ( a ) 

LJtWIft 1 8 a £*Tl--5T j e/l'7T 
£Sg£+5#£ro|£ffi0yT*;fe5<OT\ US* 1 4 <Dlf J5jtf4 
Jd£ro«/&i;:i4©*ib-f, £?>ia4, «Sl4*lCjolt 

19a Sr^tiA^T-l/''5„ 

[0 04 7] f tZ'U 7Vl 1 9 a li^T^J: 9 IC L-t, 
UMi 4 4»K:*iit5^ttKii:tta^v*5. 

[0 0 4 8] *i"l±, %WK\ 8 a t^LV^SSr^fi- 
5tfS^'f^'ttl 9 a Srffllc UT. ft^^rKii^l 8 a 

1 9 a<0*£&i«£-t5^££W1-S;M$2 4Srfflit 
•fS. ft*J. A#2 4<Ofi$lt, Kffl^tl 8 a<Ofi$ h 

[0 0 4 9] ^^T> W±T-ffl3tLfc^^/<W^l 9 
a(0^^gS^A#2 4Sr}fA-t--5. fttJ, * 
#2 4<D(«gi5 2 4 a io«i;tf2 4 b 14, i£^ftfi£#*£ 
'U7"ttl 9 aWMffid^^tWLfc^Sl-LTib^,, 

[0 0 5 0] §l#i^^TI4. f^VT'ttl 9 a ?r^« 
LfcA^2 403&gB2 4 a tJ<t0^2 4 b Ztx^ixZ *\ 
t'r-f ^n y^ 1 4 a (^ttTfe5^R^2 5 a t 2 5 
btlC. lifeii^AnS. -Ttit>h. +&<4 7^tl 9 
aSr^{RL7cA^2 4^ % ^- \ if f 2 1 ±-C*SSS5» 
^cO^tftiiplCLT-fey :Ot 

%W2 4\Cft-&LXt>Z'\>Zi'U7'#l 9 att, ^ 
S# A fx ,f 2 lrtlCjf A^-ttfctt^lCL 
T-fe y H"5o 

[0 0 5 1] ft*5 x :^f, *tt'r-f^D ^14a 
i£KttT*i>-5¥RiS2 5 a Joiu:2 5 b 14, WSffm* 5 
^Rff$«rLT^-5«T-*>5o -t LT< fflf 2 5aJ3J: 
Ut2 5bW^S<4, ^2 4j4S«*5ii^«rggftJ;9l-. 
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Rfg2 5 a*5«tU ? 2 5 bli. *ttT^n.^l4a 
fii]W^R^2 5 a Jo J: 1/2 5 b bttfcteZXolzLX. 

[0 0 5 2] Lfc^oT, _ki£cD«fc9lC*£'W7'ttl 
9 a «r*Mfc<*iifcjU$2 4& fey h LfcttfiTC 1 * -V ITr" 
^Qj/^14atl4 b £ £— ftWglSU 4lCffl^.lE 
T5t. A»2 4WSS52 4 aJoJ;tf2 4 b ii» *-r t* 
t-(/d -;/;? 1 4 a t 1 4 b i: (CttT-gSttTfc 5 ^Rft 10 
2 5 atiitf 2 5 b irlCfcoT. }*^iA$ftT{fcf¥ £ft 

[0 0 5 3] ±3$ (O J; 9 Id LXmm 1 4 fcfi^&T fctt 
ffiKJo^Ttt. 7tt 1 9 a^»2 4KML 

tz^mx\ 1 4ro=3f^t*x^ 2 1 (Clrttf $ix5o 
ftfrlb. t&^-Tttl 9 a*s|»ai 4 ^Kftjiift* 

[0 0 5 4] #Jb\ *&m<D7*/l'yTX&M&2m<0 

sg^-fT^l 9 aWf SgR4-*IJfflLfc^^T^^7r^ 
Y7"ttl 9 a^Ml 4+lCttiitf(-fcfcoT(4, 

i4«^ttf-{2 i ftw&a^t&gKf^'rTT* 

1 9 a ^ttiA^'tltiXli'/f^^^o SSS^t&Bili, 
t'x^r 2 l rttcisttS^ifiT-fcSo 

[0 0 5 5] ±ot, dr+t'x^ 2 lf^T-Wf^/NVT' 
Wl 9 a«fl[SS:*^f+«t5*Hj«2 5 a Jo«fctf 2 5 b 
|COV>T(4, ±fE<D&5^#{£g(.:<t>£^:7 P ttl 9 a 30 
fcttii* 5ftgK, *tfr^n 7 ?l4a ±Jo <t 
1 4 b±T-aH^$nTV^, 

[0 0 5 6] WJiO|!iW(Dj:9t-t-C, *tf7>f21 

-f 5 T^l 9 a £t±&A,X&\,*X®.*$iXtim 

114^, 0 2 K/T* Lfc«fi£OT^^7 7 *3-&f£S{^ 

tf, * ^ fx 4 2 1 ftlCfti&A/£<f l £'<<f -?ttl9a& 
0\CLX. 9 a roJUfflU:^ 

#1 ias«ni&*, T^7 7^^#§agB*t*5iijt$ix 40 

[0 0 5 7] *>Jfc^(C N ^Jg^JlCffl^fcS-g-^l 1 
(±, = 5 5 a t %, T/l'Ji^Al Oat 

%, =y^5a t%. ^30 a t%<D»b'i5v ! 

7 * 3-&l2P1*&EE<0 - *? J*%*T */U7 7 * 

ffl^fcm^ro^W3^^A^ H B B R^Jr|Sf>-f« Slit 



#Bfi 2001-293551 
10 

[0 0 5 8] JfclWJlCjoltS*^^ rtfl 9 

[00 5 9] fcjb\ **16«lCi3lt4 , t , ffi^7'tt-l 9 
*»U f&UT'ttl 9 a©W3<fflffi#ft5*tC>jM , .en 

(o»^-ttt, *£'<-r7*f 1 9 a<ontSf«ffijcf+-^u-c 

il?)T^^77^^-#* 5 A l 9iitf r tiCiot, 

Six. fS/VTWl 9 a tTW?^ 

[0 0 6 0] *fc£<bie, *SUfi«U:tJi^-C. 

1 £gf§U 4^»^tf^(-ffl^fcT^e/W7 7^-a-#^K 

SiNEV-All) T'fctK l^^filiU 2 LfcT 

So 

[006 1] PggK«fc5t&iift3l«*, dvvmte^m^ 
'&iXfto 0 H 6lcgJt£HT 

V>-5X^>-y (® 2 Ktt^ LTVfc^) (CtoT. x 

xiA*-H 7^bf+^l 5rti:fAU ^-r^ 
/<1 5rtSr^IEc7)^ett^x#iaM(c^S1-?.„ 

A^ig B B B @^4-ii$^£i±(0 1 0 0 OtJS-CfcMfcU 
m.M£-&Z, S^i l^^Wtc^i-lc^Lfc/if, 
li. it5J3feSI^3^/H 3-<0^glSt^5r^lhLT, S 
^4i i (Dtom&Wki-Z. Z<d'&, 

r«p B 1#o 0 ^lt, i»»^fi|(OS^^ i irofiS^ 

9 0 CCKftofceiRBK, ^Stt^^^A^- H 2 a 
A>ib0. 6Kg f /Sp^irX^^- h/KOE7Jt?T/P=i" 

fcV^fcS^l Hr/X^l 2 b^^P>i«lt^-y:T»S 

i4rt^jitf 0 tets, r. -t. lwtag^-^ 
[0062] 1 1 zm&Astmiat. h 2 0 

1"^t)*,«ii$nfcT^-'l-7 7^^MSCW4-»Sil 4 

hWi V ffi Lfclf A> t) 07t/U7 r 40 4 (c 

^1"„ l2 4tC^LfcJ:5^> 4^f,Sl>jaiLfctf 
^0^T*/U7 7^^»SCtt 1 814. fffH^fitgle 
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{0 0 6 3] ^rT\ fS'^T'tfl 9alCjfA£4lT 

lot, -rsi. ^fs^fist-, mmoxk 

tOfSSIC, t^V/tf 1 9 aOt^^^Silrt 
goKiiTv: i 8 a as&tt hMtr^/vy 7 io 

[0 0 6 4] Jfc43, 7*A-7 7*£&S*8l5tti 8<0M 

^P^2 2WSB#*i.fctf#*ft£:A:2 3^tao 

t, rro5FSSB2 6l-o^T(±. ^iStCtiV^T^}*)^ 

7*A'7 7*£&l±iS5^eig£ ; £'LT4o9> tjOiJ 20 
jQXtfBfcfctttt-Cfca. tot, «XSIC43^T^B 
952 6£$J»)S$£ LTK5±-t5*j£i: UT«, 7*^7 

-f*^ K®ia»^IlHlteia^lcJ;513Fffl«3»r*DXlc43 

^xt), *px«&©*iRfc J; ox^mnum^n^u 

4?&v » i ? ic+^/i jiEfcfA 5 w i: l±» 5 * "Cfc 4v \ 

SS;wWB'J«J»r»iXSrfTPo 30 
[0 0 6 5] »r< r»»-oSa6«l-43V^-CH:, 
13 (a) (C^LfcKii^l 8 a $r^-rST^/U7r^ 
^MW 1 8*S|Ht*4x5IRTfa!>5. 
[0 0 6 6] *fc, ±^Ufcfl-W|ll60iH-43V>T«, 
4>2?^7*ttl 9 a Wfi^fi, Mii^l 8 aOfi$i, 
fof>^C«)^L< LX43VNfcii5, Jtaiftl 8 aWS$«t 
9 <bft< L-CJ8k»Tt>f»*>4v\ mxS 
T-^SSi52 6 5r^i9^:t1-ro<bP1f (CUT, f^/^T" 

tti 9 a i>®*)&t lx. mm<»g:Zicmz-tvz>zt[z 

45o 40 

[0067] m-<ommm) %-<Dmmmt 

ot, S3 (c) K*LfcjraHt-*^l 8 c£*PfS 
7**7 7*£-&iSS5#-i 8 ^Rigl-^fefcKTFlcIft 
WSri"5o 03 (c) l-l^LfcKiifif^^l 8 c S:* 
l"^*/^ 7 1 8 W\ Xi&LfcSS-Wli 

mmkmrnnumiczv. wttszk#v$z. mm 

l 4tt>wflf^-^?t{iBi-, ffim<nn&e&*y"Xi 8 c fc 
^L^flt^v^Sr^-fST^ M 9 c SrttiiA/T*4o^-C 
d><b. H9c <omW\Z®:£&.&m&AsX'T*J\'y 50 
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7 1 8 t»jfrf4xtf. 0 3 (c) ic^Lfc 
|Tiiflt^v'5tl 8 c SrW-fS 7**7 7 1 
8l±Siit^T'$>.5, -ttefrh. m I 
7*W 1 9 a *0fS«jrattl*^?t 1 8 c fc^L<^lt*v? 

b 1 9 c»Ctt§&xftli\ 03 (c) IC 
^LfcHaflt^^l 8 c $rW1--57**7 7*"&&§3 

4olt5+y h 1 9 c 1-14, xfy^l!©ty h fcfflV* 

[0 0 6 8] (fEfl)Il««l) *»-(4> |SH<753lJ£0i]i: 
UT. #3P^<07*/U7 7*£MSSM*ORjS:£Sl-<t 
ot, 0 3 (b) lC^Lfc$|Al 8 b££-f-57*/U7 

5. 0 3 (b) IC^L-fcSITtl 8 b£:TfS7**7T 

Otitic J; oTSit-f 5ri*5t?tS. »Sl4<fwg 
JtffiBlc. 0fHw^^i 8 b 
*pf -5 1 9 bSrtti^A/T4o^-C^ib. 

'<<< -fVi 19b <7>JiGilc^:^$rlSiiA/T-7 ; e^7 7 * 
^iHSWf 1 8 «:»iSi-ixrf , 0 3 (b) IC^Lfcg^ 

1 8 b^^i-5 7*/u7 7^^®a5^i 8\*mm*iife 

T-fo5„ -T44p*>s mUZ&tf 7°ttl 9a£ 

0iS©g^l 8 b i^L^rtSii^WftSr^-t-SStt 
X-r^tri 9 btC«t&;UXI3\ 03 (b) K^LfcSt 
ft 1 8 b $rW-r 5 7**7 7 1 8 &W&X' 

[0 0 6 9] 4*j, ^-<oHiS0iJT*i4. iilc^ifcJ; 

9tC % 'p&tJT'ttl 9 a Sr^+t'-rw 2 1 XldSS^ 
(C*3l75 c t 3 ^^7*ft 1 9 aro^tdfoS^^PPSiSro 

fc5„ Lfciiot, rcDmHromfiCTTHai 4tflC, 
7Vi 1 9 b ?rtt^tf^tc(4, t*x^ 2 1 ± 

9blci±, ^7 i ^u-^Siro$?^/NV7'tt5:ffl^-CV^„ 

[0070] (S&egoHJfefci) ^EawsteeiJi 

LT, *^<D7*yU7 7^^S!giJfi-^S?i§*fel-<t 
ot, 0 3 (d) (C^Lfcgfl^v^l 8 d£*rr57 
*/U7 7 ^^4k§aa*t l 8 £iSig-f 5*ifeSr^TI-IJiB^ 
*-t"5o 0 3 (d) »C^UfcSflf^v?7v:i 8 d5r#-T?) 

7*/u7 7*£-&£}9s*ti 8 t^fc, ±.&Litm-<on 
i&Mkmmoijmcxixmm-rzz.ktfx-zz,, mm 

l 4*<o^fiLglc, Bfaofilf*i??ti 8 d t^LV* 
flt^v : UitSi$rofl4^v?5vSrW-r5$l«^- .y h 1 9 d Sr 

tt&^-c-4oi^-o>t>, Stt^-s' h i 9 d <Dmmizn&& 

$r»iiA/T-7 ; e/U7 7 7.^SSP*t 1 8 4rg|it-r4t(f . 
S3 (d) tC^LfcSflt^^l 8 A^ir^r^^y 
7*&&§l®tti 8teMfe*imxhZ>o irf£t>h. 01 
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iZiortZ'pg.'Uyttl 9 a ZmmoHmX-zSKl 8 d 

19dlce£&xftli\ 123 (d) lC*LfcSiflf*v?:A: 
i 8 dZ%i-ZT*/i'yTX-&&WlMtti 8/>m&X'Z 

ioo7i] z<D%m<on&wx-mmi 4*u:, 

lc, *t f r ^ 2 l ±i;g*t •> M 9 d «rK-»t,Sro 

[0072] *>/.£2mc. ^mmm^tomm^-y \- 1 io 

[0 0 7 3] £L±, r-iT'ldli, (2 3lc^Lfc7v:£fc 

[0074] (%m.(onnm) l*>>u ^mm^zzr 
*^y 7 x&&m$m<»wL&ijmz a o xmm^mK 

oft, E 3 l-^Lfc^aff^^^^K^fr^T^/u^ 
[0 0 7 5] ZZ-X\ tATI-ii, «Wa57t^7 

[0 0 7 6] 12 514, #$gfpU.i4.5T*/U7;r*-£-&${ 
Utt<Z>m&jfm^ 4. o TSig LfcB5B#tfffl (O^SCtf* 
SWifc^HTfeS,, 0 5 (a) Ii7^7 7^^>t3 
^57^7r^MW^-^2 7T'fc>3. H5 30 

(b) teT*^:7T.*-£&A^j£57'^/U7;r 

[0 0 7 7] 12 5 (a) (C^LfcT^r/l'i'T^^SiSB 
($11-4— * 2 7tC:fcJ^Tf4, (I2*L&^) £il 

-TfctfxT)*^:/^ 9 i, '<^K (I2^L&^) 

S^WT-ttl 9 aiaoTf^UV>5. £<bia4, * 
g (EI^Lft^) £&9tttt£fc«>w;Kgffl«t*^:*3 
1 %7-f-yi'X$l(Di-*y h 1 9 cKioT^J&L-Cl^ 
5, 40 
[0 0 7 8] 125 (b) {zm^tzT^j^yr^M^U 

B$ff-ffi/<VK©2 8K:fc^TI4, a^cOT^^^r^^ 
KfD 2 85r^L-C. BfcBfU-ffl/O K 

COf^7v3 2 5r^X>U^Si<Otf^/^7'W 1 9 a IC«t 

[0079] (%x<Dmmm) wrir-^uiB^L 
fcg?-, six, mz, he, mironiteij-m, i»i 

i^A/T-fci/^T^fj. ttlEgBttWJIEB— e-&#$r»iitfr 50 
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<hlc4oTI4, fifjIS^WilWiES^&^ii^r ilc 

14, »-g-#:W»iiSglcRx. 9 SfcTflT-fcJxtf, xr^ 
**>*l». *§£l::4oTI4, ft^Wl^it^^S^Wl- 

[0 0 8 0] -trx*, &»Ct4, ^§! c t 3 lC(±iiA/X*5<M 
w Igi; 4 o T Sit £ ft tz 98* a* * t v u- * Wfl-otero 

tfwx'hz>m&z%x<nmmwk l-c*i% 
[0081] i26ti, ^mm^x^r^juy 7 

UW<DM&jjm\c&^x . »Mt>lo:ftiZ s A/T-4a<fifi.ox 

[0 0 8 2] ft{fclttlCf4, 12 6 (a) tt, *3giP!K: «fc 3 

^ioTiait^txfcittisitffl^ssotf^'rT'tti 9 
g^T'tri 9 aroj^Esn, m&&zm&tsz\t\z£^ 

x^LtzT^e/i-y r y-^mmmm^mU3 3X-h 
5„ 12 6 (a) {c^tycT^e/u^r^^filEiettSit 
S15W3 3I4. ^EnA*(SjtCHItei-S[H]tel6 3 
5SSttT'*)-5^, 0eW3 4 3 5 ^ttSftffl 

^Sro^^^-f^Wi 9 ai:J:oTMLTV>5. 
[0 0 8 31126 (b) 14, *^eqtCJ:5T*^7rX 

^nfcttSltffl^S^fttT'a ^36 SrglMI'lC 
tti£A,-Cfc-^T7i>(b, «ftf 3 6<£>itgB3 7 5r 

^7r^^Kf§ibla5tt-3 8ffc5„ (26 (b) ic^L 
fcT*/U7r^^Si^l!ll35*t3 8J4, fiitU-/U3 9 

9 trog»i4 ozm$:rtm&&m<omtt£7vy? 3 

6lCj:oT0fiS;LTV^-5 o 
[0 0 8 4] 

[%?flco^] &L±<om.WX'Wfrt£l:?\c. *&W\cts 
[0 0 8 5] Sfc, ^^(Cjol-fST^/l^r^&K 
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giiA* «b ft 5 ft £r 7 ^e/i' 7 7 * + l-ff^-f- 5o 

[0 0 8 6] fc5v>li. #Sg9U£*i»t3T*/W7 7*£- 

^i^T'7^yi'7 7*£&§SSftfc)"£:WiaL-"Cs mffS-t-y 
h rout* ifKfr h ft 5«i* ~/KZT*/u7 r x 

[0 0 8 7] Lfciiot, immZ-tetf^TlciVyT* 

[0 0 8 8] tn^-cii. #AfT-e*>5#*fc:» Bftttl- 

5»W*lt»i-5-i:* s -e#5. Att^i: LTI±, 

T^7 7*£&£ilB6f$tl-^-* J ^ 7*^77^ 
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